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and thus
When kR = <x>
WAVE  THEORY  OF   LIGHT.
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kit    } 7T.R2, as before.
.(41)
It appears therefore that according to the assumed law of the secondaiy wave the total illumination is proportional to the area of aperture, only under the restriction that the linear dimensions of the aperture .are very large in comparison with the wave-length.
A word as to the significance of (39) may not be out of place.    We know
that
•^ = cos k (sin 0 cos </> . ss + sin Q sin <£ . y + cos 6 . z\ ......... (42)
satisfies Laplace's extended equation (V2 + 7c2) ^ = 0, being of the form cosh;', where a/ is drawn in an oblique direction; and it follows that JtysmOdddi}) satisfies the same equation. Now this, if the integration be taken over the hemisphere 6 = 0 to 0 = |TT, must become a function of r, or ); only.
= 0, we get
Hence, putting # = T, ?/ = 0, sin 6d6d<f) =
2ir
0 J 0
cos (7cr sin 6 cos <£) sin
But the only function of r which satisfies Laplace's equation continuously through the origin is A sin 7cr/(/<r) ; and that A = %TT is proved at once by putting r = 0. The truth of the formula may also be established independently of the differential equation by equating the values of
fjir ri
J o Jo
when so = r, y = 0, z = 03 and when x = 0, y =
n"     2ir                   _                                                    rlir|"27r
0                                                                        J 0  J 0
The formula itself may also be written
0, z = r.    Thus
sill j^T
/'
Jo
r sn    sn
sin A /«?'
.(43)
The results of the preceding theory of circular apertures admit of an interesting application to coronas, such as are often seen encircling the sun and moon. They are due to the interposition of small spherules of water, which act the part of diffracting obstacles. In order to the formation of a well-defined corona it is essential that the particles be exclusively, or pre-ponderatingly, of one size.5-0	•0135
